In this contribution, we present the results of a systematic material variation for the development of a resist material for high resolution positive tone electron beam lithography (EBL). Several acrylic copolymer materials with different compositions, that is varying mass fractions of the comonomers and different molecular weights, were synthesized andas resist solutions -evaluated in terms of EBL performance at acceleration voltages of 30 kV and 100 kV. The resist material exhibiting the best combination of the desired properties, named mr-PosEBR, is two times more sensitive than PMMA 495k and performs comparably to the known high resolution resist ZEP520A at 30 kV. For example, a grating pattern with 29 nm wide lines with a period of 100 nm could be lithographically generated in films of mr-PosEBR with an area dose of 100 µC/cm 2 . In terms of resolution, single lines of only 35 nm width could be fabricated via metal liftoff. Furthermore, the dry etch stability of mr-PosEBR in a CF 4 /SF 6 process is similar to the one of ZEP520A. Consequently, via dry etching nano patterns in mr-PosEBR could be smoothly transferred into the underlying Si substrate with high fidelity. Moreover, mr-PosEBR was evaluated as electron beam grayscale patterning and reflow resist. It was shown that the resist exhibits a good grayscale and reflow performance very similar to PMMA 120k and ZEP520A. Via these well controllable processes the generation of a wide variety of features and applications is possible.
INTRODUCTION
Electron beam lithography (EBL) represents one of the most important nanofabrication techniques: On the one hand it allows for the reliable direct writing of arbitrary two-dimensional patterns with lateral resolution down to the nanometer scale. On the other hand it enables high volume nanoscale patterning technologies such as optical lithography as well as nanoimprint lithography through the formation of masks and templates with high resolution. 1 One disadvantage of EBL is that it used to be relatively slow for high throughput volume manufacturing in many cases. Therefore, it has been put significant effort into the improvement of the performance of EBL tools in recent years which has led to the development of multi-beam and hybrid technologies. 2 Besides the technical advancements of EBL systems the resist materials used are vital for high quality and high throughput EBL. For an ideal EBL resist material it is desirable to have high sensitivity and high contrast but also high resolution and high etch stability for an efficient pattern transfer into the substrate. 3 One of the most widely used positive tone, high resolution EBL organic polymer resists is high molecular weight poly(methyl methacrylate) (PMMA, Figure 1 ), mainly due to its excellent achievable resolution. Although PMMA (e.g. PMMA 495k, Microchem Corp.) provides high resolution at little cost, its performance is limited in terms of sensitivity and dry etch resistance. [5] [6] [7] The low sensitivity of PMMA resist results in higher exposure doses and hence in longer exposure times, which is unfavorable for high throughput and large area applications. The low dry etch resistance of PMMA is also detrimental for an effective resist pattern transfer into the underlying substrate by dry etch processes. Another well-established positive tone EBL resist is ZEP520A (Zeon Corp.), a 1:1 copolymer of methyl α-chloroacrylate (MCA) and α-methylstyrene, that has been on the market for more than 25 years ( Figure 1 ). 8 Compared to PMMA, ZEP520A is more sensitive and especially more etch resistant, but at the same time it exhibits a similar resolution as PMMA. 9 The higher sensitivity of the ZEP520A in comparison to PMMA is assigned to the presence of the MCA comonomer. The electron withdrawing effect of the chlorine atom on the quaternary carbon weakens the main chain stability of the polymer. Consequently, MCA containing polymers are degraded more easily by radiation (e. g. electron beams) via main chain scission than PMMA. 5 At the same time, the homopolymer poly(methyl α-chloroacrylate) not only shows main chain scission following irradiation but also tends to significant crosslinking, especially at higher radiation doses. This is unfavorable for a positive tone resist as it leads to decreased electron beam sensitivity. It was shown previously that it is possible to reduce the tendency towards crosslinking for copolymers containing MCA by adjusting the MCA content while keeping the tendency towards main chain scission high. 5, 10 Furthermore, the choice for α-methylstyrene as the second comonomer in ZEP520A is presumably motivated by the known relatively high dry etch durability of aromatic compounds. 7 Due to its good lithographic performance in terms of sensitivity, resolution and etch resistance, the ZEP520A has emerged to a working horse in state-of-the-art EBL. However, the polymer characteristics of ZEP520A have remained unchanged since its development although some investigations indicated that its lithographic performance could be improved by adaptions of polymeric weights and dispersities. 11, 12 Moreover, in recent years there have been supplying difficulties of this resist and its price has been in constant increase. That is the reason why several resist materials have emerged on the market as potential alternatives to ZEP520A. For instance, SML (EM Resist Ltd.) has etch and resolution characteristics similar to ZEP520A and allows the generation of high aspect ratio structures, but in terms of sensitivity it is more similar to PMMA. 13 Another material that has been advertised as ZEP520A replacement is CSAR 62 (ALLRESIST GmbH), a chemically semi-amplified resist for positive tone EBL that consists of an photo acid generator in addition to the same copolymeric material as ZEP520A. It was shown to provide similar resolution, sensitivity, and etch resistance as ZEP520A but leads to undesired resist residuals after development.
14 Finally, the resist material gL-2000 (Gluon Labs) is nearly identical to ZEP520A and, expectedly, it exhibits similar lithographic characteristics. 15 Additionally, chemically amplified resists and EUV resists are commonly used for high resolution EBL. 16 Against this background, we think that the development of a novel positive tone resist material for electron beam lithography as an alternative to the EBL materials, being presently on the market, seems to be desirable. Within this work we have been aiming for high resolution, high sensitivity as well as considerable etch resistance. We anticipated that an organic copolymeric material consisting of an acrylic, chlorine-containing monomer (acrylate A) and an acrylic monomer bearing aromatic side-groups (acrylate B) would be reasonable to start with. Acrylate A and acrylate B were expected to introduce high sensitivity and high etch resistance into the resist material, respectively. The systematic variation of comonomer ratio and molecular weights of the copolymers would allow for the investigation of the correlation between the copolymer characteristics and the lithographic performance during EBL processing (sensitivity, resolution, etch resistance). The goal of this work is a deep insight into these relationships and, finally, the development of mr-PosEBR, a tailored, new positive tone resist material for state-of-the-art EBL.
EXPERIMENTAL
For this study several random copolymers of acrylate A and acrylate B with varying compositions were synthesized via a free-radical polymerization procedure with azobisisobutyronitrile (AIBN, Fluka) as thermally decomposing initiator, according to literature procedures. 17 A gel permeation chromatography (GPC) system PL-GPC 50 Plus from Polymer Laboratories equipped with a refractive index detector was used to determine molecular weights of the synthesized copolymers. Tetrahydrofuran (Fisher, GPC grade) was used as the eluent. With a flow rate of 1.0 mL/min, samples were analyzed as polymer solutions with a concentration of ca. 1-2 mg/mL. Polystyrene standards were used for instrument calibration and the determination of relative molecular weights. The composition of the copolymeric materials, that is the comonomer content, was estimated based on the refractive index of the materials which is known to be linearly dependent on the comonomer content in copolymers. 18 A Metricon 2010/M Prism Coupler and solid polymer layers on silicon wafers were used to obtain the refractive indices of the copolymer materials. For the preparation of the resist solutions, the solid copolymer materials were dissolved in anisole (10 % by weight) and the obtained solutions were filtered through appropriate syringe filters (PTFE) with pore sizes of 0.1 µm. The resist solutions were spin-coated onto 4" silicon wafers (4000 rpm, 30 s), which were subsequently baked on a hotplate (150 °C, 1 min). The obtained uniform film thicknesses for the different resist formulations ranged from 300 to 400 nm as determined with a tabletop reflectometer FTPadv from Sentech. Exposure by electron beam lithography was performed with a RAITH150 Two Gaussian electron beam system (acceleration voltage 30 kV; beam current 38 pA; aperture diameter 10 µm; beam size: 1 keV using the 30µm aperture: 4 nm, 20 keV using the 30 µm aperture: 2 nm) and a Vistec EBPG 5000+ electron beam system (acceleration voltage 100 kV, beam current 2 nA; aperture diameter 400 µm). After electron beam exposure, the substrates were manually developed in a bath of amyl acetate (100 %) at a constant clean room temperature of 21 °C for 30-60 s. Afterwards the sample was rinsed with isopropanol for 30 s and blown dry with nitrogen. The same process was applied to the electron beam resists ZEP520A (Zeon Corp.) and PMMA 495k (Microchem Corp.) for comparative investigations.
Resist contrast measurements were carried out by writing a contrast pattern consisting of a series of 60 µm by 60 µm (30 kV) or 200 µm by 200 µm (100 kV) rectangles at a distance of 40 µm (30 kV) or 200 µm (100 kV). This size was chosen to ensure that the proximity effect could be neglected at the center of the rectangles. The exposure dose for the different copolymers was incremented in various ranges for the different materials as shown in Table 1 . In case of the contrast measurements at 30 kV, the samples were coated with Al metal (50 nm) by electron beam evaporation and the residual film thicknesses in the corresponding rectangles were determined by means of white light interferometry (a noncommercial white-light interferometer based on a Mireau interferometer was used). In case of the contrast measurements at 100 kV, film thicknesses were measured with a DEKTAK profilometer. For comparison, the initial film thicknesses were normalized to 1 and the normalized remaining film thicknesses were plotted versus the log(dose) values to obtain contrast curves. The contrast values were obtained by linear fits to the linear regions of the dose curves. Dose-to-clear values were calculated from the corresponding fitted lines. Typical exposure dose ranges were between 0 -400 µC/cm 2 ( Table 1) . Table 1 . Dose ranges, increments, and film thicknesses used in contrast measurements at 30 kV (* for 100 kV). 7.5 -300 7.5 320 For resolution investigations, different test patterns were written into the resist layers in order to estimate the possible resolution of the synthesized copolymers. After development, the resist structures were investigated by means of scanning electron microscopy (SEM, RAITH150 Two system, Zeiss Gemini column). Line edge roughness (LER), line width roughness (LWR) and critical dimension (CD) analyses were performed with selected scanning electron microscopy (SEM) pictures of resist patterns and patterns etched into silicon substrate using the software package SuMMIT (EUV Tech Inc.).
Resist material
In order to investigate the pattern transfer by lift-off process, dense and sparse line-space patterns with gradually increasing line width were exposed. Developed samples were coated subsequently with 5 nm of titanium and 20 nm of gold using an electron gun evaporator at the rate of 1Å/s. Excessive metal film was lifted off with acetone via sonication and rinsed in isopropanol. The obtained metal patterns were inspected by SEM.
The dry etch resistance of the different new resist materials was evaluated by applying a fluorine based reactive-ion etching (RIE) process. Si wafers with patterned resist were etched using a Plasmalab System 100 (ICP180 source) from Oxford Instruments with the process gases SF 6 (5 sccm) and CF 4 (45 sccm), plasma power RIE 50 W and ICP 200 W (DC bias 330 V), pressure 15 mTorr, table temperature 18 °C, for 30 s. Etch depths before and after etching, including the remaining resist, were measured using a profilometer (KLA Tencor alpha step). Then, the resist was stripped with acetone (5 min). Finally, the depth was measured again to obtain the silicon etch depth. From these measurements, both the resist and silicon etch rates could be determined. In order to get a cross sectional view of the etched structures on silicon substrate, the wafer was cut by means of Focused Ion Beam (FIB Zeiss NVision 40).
The electron beam grayscale patterning was done with a 100 kV system (Vistec EBPG 5000+) on 480 to 520 nm thick resist films. The resist was spun on silicon substrates that were oxygen plasma cleaned and then baked (250 °C, 5 min), previously. Post-apply baking of 1 min at 150°C was used as within the other investigations. The higher the exposure dose, the smaller is the molecular weight and thus the higher is the development rate: In a highly exposed resist region more resist is removed in the same period of time during development compared to a less exposed region. This allows to creating stepped or so called grayscale profiles. By using a contrast-curve-based approach, the dose required to achieve a certain structure height was applied in the desired region. The dose assignment and proximity calculation was done with a commercial software package (Layout BEAMER, GenISys GmbH Germany). The wet development was done in amyl acetate at 20 °C and the samples were immediately rinsed in DI-water to stop the development and finally blown dry by nitrogen. The development was stopped once the regions to be cleared were free of resist. This ensured the correct height of all steps and avoided an overdevelopment.
Due to the chain scission upon electron exposure, the molecular weight as well as the glass transition temperature is reduced. 19 The higher the exposure dose, the lower is the glass transition temperature. As a consequence, the viscosity of the resist during thermal reflow of a section with a higher dose is smaller compared to a section with a lower dose. Lower viscosities are equal to larger molecular mobilities. Thus, the higher the exposure dose is the faster is the reflow of these sections. The thermal reflow was conducted using a temperature controlled hotplate at 125°C for different periods of time. The glass transition temperature of the unexposed material is 125±4 °C. After the reflow, the samples were immediately cooled to room temperature to "freeze" the reflow shape for further inspection. Crystal oriented cleaving and scanning electron microscopy inspection of the obtained cross-sections was used to get the reflowed profile. Elongated patterns of single lines, double-steps and multiple-steps were investigated. Further details on the sample preparation and the reflow behavior can be found in previous literature. 20, 21 
RESULTS AND DISCUSSION

Material synthesis and contrast measurements
A series of acrylic copolymeric materials, that cover a range of compositions in terms of comonomer content (mass fractions of acrylate A and B), were synthesized by a common free-radical polymerization synthesis route from mixtures of the two monomers. 17 The targeted molecular weights and comonomer ratios in the final copolymer products were achieved by the specific adjustment of the initiator concentration and the ratios of the comonomers A and B in the feed stock solutions, respectively. Within this study, seven different copolymer materials with mass fractions of acrylate A ranging from 37 to 63 weight percent were synthesized as shown in Table 2 (copolymers 1-7). Subsequently, coatings of the copolymers 1-7 on silicon wafers were subjected to contrast measurements at acceleration voltages of 30 kV ( Figure  2 ). Figure 2 . Contrast curves of the copolymers 1-7, the resist ZEP520A, and PMMA 495k, obtained at 30 kV acceleration voltage; film thicknesses were between 300 and 400 nm ( Table 1) .
As can be seen from Figure 2 , the dose-to-clear values, that is the sensitivities of the seven potential resist materials, are widely differing and range from values of 74 µC/cm 2 for copolymer 5 to more than 450 µC/cm 2 for copolymer 3. At the same time, the contrast values do not exhibit such a large variation and adopt values between 2.8 and 4.0 (see also Table  2 ). The huge differences of the dose-to-clear values of the seven potential resist materials may be ascribed to their copolymer composition: The correlation between sensitivity of the copolymers and their composition is depicted more clearly in Figure 3 a. Within the composition range investigated in this study, the lowest dose-to-clear values could be observed at mass fractions of acrylate A of around 40 wt. %. Materials with this composition (copolymer 5) exhibit a dose-to-clear value of 74 µC/cm 2 . Consequently, copolymers with lower (copolymer 7) or higher (copolymers 1-4, 6) mass fractions of acrylate A show higher dose-to-clear values. Raising the mass fraction of acrylate A in the copolymeric materials above 40 wt. % leads to the constant increase of the corresponding dose-to-clear values, so that, for example, the dose-to-clear value amounts to more than 450 µC/cm 2 for copolymer 3 with 63 wt. % of acrylate A. This trend is in general agreement with a literature report on the positive tone electron beam resist behavior of a random copolymer of methyl α-chloroacrylate and methacrylonitrile. In that study, the increasing incorporation of methyl α-chloroacrylate lead to decreased electron beam sensitivity due to an increased susceptibility toward crosslinking. 6 In contrast to the copolymer composition, molecular weight is known to have a much smaller effect on the sensitivity of positive tone materials than compared to negative tone electron beam resists. 22 However, previous investigations with ZEP520A-like resist materials have shown that molecular weight and polymer dispersity can actually influence lithographic parameters such as sensitivity, line edge roughness (LER), and surface roughness. 11, 12 In Figure 3 b ) the dose-to-clear values of the seven copolymers were plotted against their molecular weights. Apparently, the sensitivities do not seem to be influenced significantly by the polymer masses, at least not in the range investigated. Hence, if there is an influence of molecular weight on the resist sensitivity, it is probably outperformed by the effect of the copolymer composition.
In comparison to the materials investigated herein, the well-known positive tone EBL resist ZEP520A, which is a 1:1 copolymer of methyl α-chloroacrylate and α-methylstyrene, 8 shows a dose-to-clear value of around 60 µC/cm 2 under identical process conditions. This means that the most sensitive material from this study, copolymer 5, is comparably sensitive towards electron beams as the established material ZEP520A. Moreover, copolymer 5 is roughly twice as sensitive as PMMA (PMMA 495k, Microchem Corp.) exhibiting a dose-to-clear value of 146 µC/cm 2 under identical conditions, too.
Copolymer 5 (mr-PosEBR), the most sensitive material to electrons accelerated at 30 kV, was additionally investigated by means of EBL at 100 kV. Under these conditions, the dose-to-clear amounts to 340 µC/cm 2 and the contrast value to 3.0 (Figure 4) . Table 1 ), acceleration voltage 100 kV.
Resolution
In addition to the contrast measurements described before, micro and nano patterns were written into layers of the copolymers 4 and 5 by means of electron beam lithography at 30 kV as well as at 100 kV in order to evaluate the materials' resolution capabilities. SEM pictures of this investigation are shown in Figure 5 and Figure 6 . In Figure 5 a) a cardioids structure with a diameter of approximately 7 µm is depicted (copolymer 4). The structure is well resolved and the 150 nm wide trenches are well developed. The same is true for the lines and spaces pattern with a period of 200 nm shown in Figure 5 b ). Due to the good contrast, the exposed areas are well developed while the unexposed areas remain unaffected. Even smaller patterns could be generated: In copolymer 5 -the most sensitive material in the previous contrast measurements -a grating pattern with a period of 100 nm was written very smoothly. Using adapted doses allowed the production of very thin lines of only 29 nm width.
Furthermore, Figure 6 a) shows a chirped grating pattern written into copolymer 5 with an acceleration voltage of 100 kV (initial layer thickness was 100 nm, structures are coated with vaporized chromium of approximately 11 nm thickness). Dense lines with a pitch better than 50 nm were resolved, confirming the high resolution capabilities of copolymer 5. Moreover, lines and spaces patterns in 100 nm thick copolymer 5 were used for pattern transfer via lift-off and the resulting Ti/Au lines with the width of 35 nm are shown in Figure 6 b). Consequently, these results show that high resolution nano patterning of resist layers of the copolymers 4 and 5 is possible. In future, we will look more closely into the variation of development conditions as those are known to have a significant impact on the resolution, too. 
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Etch experiments on silicon
With the copolymers 1, 4, 5, and 6 dry etching experiments were performed. A RIE process with CF 4 and SF 6 as etch gases was applied to samples of the copolymer materials on silicon substrates and the resulting etch rates for the different copolymers are listed in Table 3 . All etch rates are in the range between 170 and 190 nm/min and are only slightly higher than the etch rate of ZEP520A (150 nm/min) and significantly lower than the etch rate of silicon (440 nm/min). Although there may be seen a tendency of lower etch rates for copolymer compositions with higher MCA contents and higher molecular weights, respectively, more data is required to confirm this assumption (see also Figure 3 a) and b)). In order to probe the pattern transfer capabilities of the new resist material mr-PosEBR (copolymer 5), micro-and nanostructures written into mr-PosEBR (copolymer 5) were used as etch masks in the above mentioned RIE process. In Figure 7 SEM pictures of the resulting structures etched into silicon are shown. These demonstrate that with the present etch process micro and nano structures in layers of mr-PosEBR (copolymer 5) can be transferred into the underlying silicon substrate with high fidelity. In order to obtain a more detailed impression of the etched structures the silicon wafer was cut by means of focused ion beams and the corresponding cross section was investigated by SEM. In Figure 7 e) a lines and spaces pattern with a period of 200 nm in silicon is shown. Again, the high fidelity of the pattern transfer can be confirmed. However, a slight tapering is observed at the front face of the lines. This is due to a non-perfectly optimized dry etch process and we are confident that further optimization of the etch conditions will lead to vertical sidewalls. In conclusion, mr-PosEBR (copolymer 5) as well as the other copolymers investigated in this work show promising etch behavior and future work will investigate their stabilities and pattern transfer capabilities under different etching conditions (chlorine plasma, Ar sputtering, etc.).
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Grayscale patterning and thermal reflow performance
Basically, the doses required to get a certain relative height can be read from Figure 4 . Using the mentioned software approach, the doses were assigned taking even the proximity effect into account. As a consequence of the controlled development, the step profiles were obtained as designed. This demonstrated the good usability of mr-PosEBR for grayscale patterning. Overall, the grayscale patterning performance was found to be very similar to PMMA 120k 20 and ZEP520A.
24 Figure 8 gives some examples of high resolution multilevel patterns.
Step widths down to 240 nm in a 480 nm thick film of mr-PosEBR were realized with good fidelity (Figure 8c ) and e)). Also five level configurations were realized with a clear separation of each step (Figure 8d ) and e)). As a rule of thumb, steps being smaller than 50 % of the resist height (Figure 8c ) and e)) will start to transform into a continuous step profile due to lateral development. A typical effect of the grayscale patterning using a single exposure and a single development, as it is done in this work, is the increasing inclination of the step-to-step sidewall. 24 This is clearly visible in Figure 8c ) and e): The deeper the levels are buried in the initial resist film, the more inclined is the step-to-step sidewall. The origin of this inclination is a lateral removal of the exposed steps during the isotropic development process. The smaller the step width is the more does the lateral development influence the shape of the exposed step. Following the grayscale patterning, an even higher feature variety including convex and concave features can be achieved by reflow of the grayscale patterns at a defined temperature. This process is termed thermally activated selective topography equilibration (TASTE) 19 and uses the before mentioned differences in the glass transition temperature of differently exposed sections. By choosing a reflow temperature of 125°, the glass transition temperature of unexposed mr-PosEBR, a very high selectivity between exposed and unexposed sections was achieved. While unexposed sections (Figure 9a ) remained stable during reflow, exposed section (Figure 9c ) reflowed very fast and approached a constant curvature feature as it is typical for an unconstrained surface-energy driven optimization process. This indicated a much higher mobility of the exposed section and confirms the assumed molecular weight reduction upon electron beam exposure. Depending on the aspect ratio, also unexposed features can collapse during reflow ( Figure  9b ). This is mainly due to the relative amount of material that moves even at this temperature very slowly along the substrate: While this small amount of material being displaced does not change the overall shape in Figure 9a , it hast a significant impact on the shape in Figure 9c . By combining unexposed and exposed sections into a more complex configuration (Figure 9d and e) asymmetric features due to a stabilizing part and a selectively reflowing part can be achieved. Such features are of high interest for micro-optical devices and can be produced in a wide range of resist thicknesses ranging from a few microns down to some 10 nm. nm wide unexposed and isolated line that remains stable during reflow while b) a 100 nm wide unexposed and isolated line collapses during reflow due to the higher aspect ratio, c) exposed single and isolated line of about 50 % of the original resist height being transformed into a constant curvature shape upon reflow due to a reduced glass transition temperature and viscous material flow, d) a grayscale feature consisting of unexposed resist beside an exposed step with 50 % of the original height undergoing a selective reflow and forming thus an asymmetric feature, e) a multistep pattern consisting of one unexposed step beside three exposed steps of 75 %, 50 % and 25 % of the original resist height being transformed into a micro-prism due to selective reflow; all scale bars 200 nm.
CONCLUSIONS
In this contribution the development and lithographic evaluation of a novel positive tone resist material, mr-PosEBR, for high resolution electron beam lithography is described. By varying the copolymeric composition of the resist material, such as the comonomer mass fractions and the copolymer molecular weight, the lithographic sensitivity towards electron beams could be maximized. With doses-to-clear of below 100 µC/cm 2 and contrast values of around 4 (30 kV EBL), the resist mr-PosEBR is approximately two times more sensitive than PMMA 495k and performs comparably to the known high resolution resist ZEP520A. The etch stability of mr-PosEBR in a fluorine based RIE process is significantly higher than the one of PMMA and similar to ZEP520A. Grating patterns with a period of 100 nm and a line width of 29 nm could be generated in uniform resist layers of mr-PosEBR with 30 kV EBL and were subsequently transferred into the underlying silicon substrate by RIE. Further, the generation of 35 nm wide Ti/Au lines via lift-off corroborates the pattern transfer capabilities of mr-PosEBR. The usability of mr-PosEBR as potential resist for thermally activated selective topography equilibration (TASTE) was explored. It was shown that mr-PosEBR is well suited for grayscale electron beam lithography. The thermoplastic behavior of mr-PosEBR allowed for a selective thermal reflow of only the previously exposed sections resulting in smooth, continuously sloped structures. The possibility of generating various features in mr-PosEBR on the micro-and nanometer scale in combination with its considerable etch stability should enable the straightforward generation of 3D patterns in the underlying substrate. Consequently, mr-PosEBR represents an additional alternative resist material for high resolution positive tone electron beam lithography. In future, additional lithographic investigations will be performed that will add up to a comprehensive evaluation of this novel resist material mr-PosEBR.
